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Description 

[DRIVING CIRCUIT OF DISPLAY AND 
FLAT PANEL DISPLAY] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92130766, filed November 04, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe present invention generally relates to a display and a 
driving circuit thereof, and more particularly to a flat 
panel display and a driving circuit thereof. 

[0004] Description of the Related Art 

[0005] Because of the advance of technology, electronic devices 
are widely used in our daily life, such as ATM, PC, cellular 
phone and TV. We can get information through the dis- 
plays. 

[0006] | n recently years, the flat panel display (FPD) has gradually 
replaced the traditional cathode ray tube (CRT) display. 



The flat panel display (FPD) may be classified into a liquid 
crystal display (LCD), a plasma display panel (PDP), an or- 
ganic light emitting display (OLED), a field emission dis- 
play (FED), etc. In almost all of the flat panel display FPD, 
a plurality of scanning (gate) signals is incorporated with a 
plurality of data (source) signals for generating images on 
the display. FIG.l illustrates an example of LCD. 

[0007] FIG. 1A is a schematic circuit block diagram showing a 
driving circuit and a source driving circuit of a conven- 
tional LCD. The LCD 110 includes a plurality of gate ter- 
minals 113 and a plurality of source terminals 115. Each 
intersection of the gate terminals 113 and source termi- 
nals 115 has a pixel. The turn-on or turn-off of the pixel 
is dependent on the gate signals. The gate signal is gen- 
erated from the gate driver 120 according to the scanning 
signal 147. The source signal is generated from the 
source driver 100. The source driver 100 receives a hori- 
zontal synchronous signal 143, the display data 145 and a 
plurality of gamma adjusting voltages 152 for generating 
the image driving signals. 

[0008] FIG. IB is a circuit block diagram of the source driver 100 
of FIG. 1A, wherein only one set of channel driver 130 is 
shown. The gamma voltage generator 150 can receive a 



plurality of gamma adjusting voltages 152 for generating 
gamma voltages 151. The shift register 132 receives the 
display data 145 in serial for outputting the display data 
133 in parallel. The line buffer 134 receives and latches 
the display data 133 for generating the display data 135 
according to a timing of the horizontal synchronous signal 
143. The D/A converter 136 receives the display data 135 
and the gamma voltages 151 for outputting the image 
driving signal 137 by selecting one of the corresponding 
gamma voltages according to the display data 135. In or- 
der to enhance the driving ability of the image driving sig- 
nals, a buffer 138 is connected to each output terminal of 
the source driver so that the buffer 138 receives the im- 
age driving signal 137 for outputting the image driving 
signal 139. 

[0009] According to the conventional source driving circuit, the 
buffer 138 is provided for enhancing the driving ability of 
the signal (such as the current of the signal) without 
changing the signal characteristic (such as the voltage of 
the signal). In order to provide sufficient signal driving 
ability to the pixel, the conventional LCD 110 provides a 
buffer 138 at each source terminal. For example, if the 
LCD 110 has 400 source terminals, correspondingly 400 



buffers are required, and accordingly, the high power 

consumption thereof is substantially high. 
Summary of Invention 

[0010] Therefore, one object of the present invention is to pro- 
vide a driving circuit of a display for reducing power con- 
sumption and heat generated from the buffers. Moreover, 
the present invention can also reduce the number of com- 
ponents in the driving device allowing further shrinkage in 
size and area of the circuit and thereby reducing the cost. 

[001 1] Another object of the present invention is to provide a 
driving circuit of a flat panel display for reducing power 
consumption and heat generation. Moreover, the present 
invention can also reduce the number of components in 
the driving device allowing further shrinkage in size and 
area of the circuit and reduce the cost. 

[0012] | n order to achieve the above objects and other advan- 
tages of the present invention, a driving circuit of a dis- 
play for converting a first display data to an image driving 
signal is provided. The driving circuit includes a gamma 
voltage generator, a plurality of first buffers and a con- 
verter. The gamma voltage generator is used to provide a 
plurality of first gamma voltages. Each of the first buffers 
is provided for receiving each of the first gamma voltages 



to generate a second gamma voltage respectively. The 
converter is provided for receiving the second gamma 
voltages and the first display data to output the image 
driving signal by selecting one of the corresponding sec- 
ond gamma voltages according to the first display data. 

[0013] According to one preferred driving circuit of the display, 
the gamma voltage further receives a plurality of gamma 
adjusting voltages for generating a plurality of corre- 
sponding first gamma voltages. Additionally, the driving 
circuit is further provided for receiving a horizontal syn- 
chronous signal and a second display data, wherein the 
driving circuit of a display further includes, for example 
but not limited to, a shift register and a second buffer. 
The shift register is provided for receiving the second dis- 
play data to generate a third display data. The second 
buffer is provided for receiving the third display data and 
the horizontal synchronous signal is provided to latch the 
third display data according to a timing of the horizontal 
synchronous signal and to generate the first display data. 

[0014] | n order to achieve the above objects and other advan- 
tages of the present invention, a flat panel display is dis- 
closed. The flat panel display includes a display panel, a 
timing controller, a set of gate driving circuits and a set of 



source driving circuits. The display panel has a plurality of 
pixels. The timing controller is provided for outputting a 
scanning signal, a first display data and a horizontal syn- 
chronous signal. The set of gate driving circuits has a plu- 
rality of gate drivers for receiving the scanning signal. The 
set of source driving circuit has a plurality of source 
drivers, wherein each of the source drivers converts a first 
display data into an image driving signal according to a 
timing of the horizontal synchronous signal. The source 
driver includes, for example but not limited to, a gamma 
voltage generator, a plurality of first buffers and a con- 
verter. The gamma voltage generator is used for providing 
a plurality of first gamma voltages. Each of the first 
buffers is provided for receiving each of the first gamma 
voltages to generate a second gamma voltage respec- 
tively. The converter is provided for receiving the second 
gamma voltages and the first display data to output the 
image driving signal by selecting one of the correspond- 
ing second gamma voltages according to the first display 
data. 

[0015] Accordingly, in the present invention since a buffer is dis- 
posed at each gamma voltage output terminal of the 
gamma voltage generator, and therefore buffers at the 



source terminals as required in the prior art liquid crystal 
display are not required. Therefore, the present invention 
can reduce the power consumption and heat generated 
from the buffers. Moreover, the present invention also re- 
duces the number of components in the driving circuit 
device allowing further shrinkage in size and area of the 
driving circuit and reduces the cost. Because the need of a 
buffer for each source terminal can be avoided, and 
therefore when the number of source terminals increase 
with the increase in number of pixels, buffers for the 
source terminals are not required. Accordingly, the num- 
ber of the components in the driving device can be signif- 
icantly reduced allowing shrinkage in size and area of the 
driving circuit and also the cost thereof is significantly re- 
duced. 

[0016] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0017] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 



drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 
[0018] FIG. 1A is a schematic circuit block diagram showing the 
driving circuit and source driving circuit of a conventional 
LCD. 

[0019] FIG. IB is a circuit block diagram of the source driver of 
FIG. 1A. 

[0020] FIG. 2 is a schematic circuit block diagram showing a driv- 
ing circuit of a liquid crystal display according to a pre- 
ferred embodiment of the present invention. 
Detailed Description 

[0021] jhe present invention now will be described more fully 

hereinafter with reference to the accompanying drawings, 
in which preferred embodiments of the invention are 
shown. This invention may, however, be embodied in 
many different forms and should not be construed as lim- 
ited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to those skilled in the art. Like numbers re- 
fer to like elements throughout. 

[0022] | n general, a plurality of buffers are usually disposed at 



the input terminals of the source of the prior art driving 
circuit of the display panel for enhancing the driving abil- 
ity of the signals. In other words, the buffers are disposed 
at the output ends of the of the source drivers. Therefore, 
if a display has, for example, 400 source terminals, in the 
prior art structure 400 buffers are required. Alternatively, 
the present invention provides a buffer at each gamma 
voltage output terminal of the gamma voltage generator 
for overcoming the problems of requiring a large number 
of buffers for a correspondingly large number of source 
terminals as in case of the prior art. For example, if R, C 
and B color each has a six-bit data, 64 gray level gamma 
voltages are required. Thus, in the present invention, only 
64 buffers are required. In the present invention, the 
number buffers need not be equal to the number of the 
source terminals and in fact can be substantially less than 
the number of the source terminals. Accordingly, the chip 
area, the power consumption and the heat generation 
from the buffers can be substantially reduced. Moreover, 
the present invention also reduces the number of compo- 
nents in the driving device allowing further shrinkage in 
size and area of the circuit and reduces the costs thereof. 
[0023] Hereinafter, a liquid crystal display (LCD) according to a 



preferred embodiment of the preset invention is de- 
scribed. FIG. 2 is a schematic circuit block diagram show- 
ing a driving circuit of a liquid crystal display according to 
a preferred embodiment of the present invention. The im- 
age driving signal 227 outputted from the channel termi- 
nal 220 is connected to, for example, a source terminal of 
the LCD 110 (not shown in FIG. 2). The LCD has a plurality 
of source terminals, such as 400 or more source termi- 
nals. Each channel driver is connected to and provides 
each source terminal the image driving signal. In FIG. 2, 
only one set of channel driver 220 is shown as an exam- 
ple. 

[0024] Referring to FIG. 2, the channel driver 220 receives a dis- 
play data 201, which can be, for example but not limited 
to, a digital signal in serial. The shift register 222 receives 
and stores the display data 201, then outputs the stored 
display data 223, wherein the display data 223 can be, for 
example but not limited to, a digital signal in parallel. The 
line buffer 224 receives the horizontal synchronous signal 
202 and outputs the display data 225 by latching the dis- 
play data 223 in the line buffer 224. 

[0025] | n the present invention, the gamma generator 230 can 
receive a plurality of gamma adjusting voltages 232 and 



output the gamma voltages 231 corresponding to the 
gamma adjusting voltages 232. The gamma generator 

230 can also generate a plurality of different gamma volt- 
ages 231. Each of the gamma voltages 231 represents a 
pixel gray level. In the embodiment, the gamma voltages 

231 may have, for example but not limited to, 64 gray 
levels. In order to enhance the driving ability of the 
gamma voltages 231, a buffer 240 is connected to each 
gamma voltage 231. Each buffer 240 receives a level 
gamma voltage 231 and outputs a gamma voltage 241. 
The buffer 240 is provided for enhancing the driving abil- 
ity of the signal (such as the current of the signal) but 
without changing the characteristic of the signal (such as 
the voltage of the signal). The D/A converter 226 receives 
the display data 225 and the gamma voltage 241 simulta- 
neously, and outputs the image driving signal 227 by se- 
lecting the corresponding gamma voltage 241according to 
the display data 225. 

[0026] | n another embodiment of the present invention, a flat 

panel display is disclosed. Referring to FIG. 1A, the source 
driver 100 in FIG. 1 can be, for example, replaced by the 
source driver 200 shown in FIG. 2. The flat panel display 
of the present invention includes a display panel, a timing 



controller, a set of gate driving circuits and a set of source 
driving circuits. The display panel has a plurality of pixels. 
The timing controller is provided for outputting a scan- 
ning signal, a first display data and a horizontal syn- 
chronous signal. The set of gate driving circuits has a plu- 
rality of gate drivers for receiving the scanning signal. The 
set of source driving circuits has a plurality of source 
drivers, wherein each of the source drivers transfers a first 
display data to an image driving signal according to the 
timing of the horizontal synchronous signal. The source 
driver includes, for example but not limited to, a gamma 
voltage generator, a plurality of first buffers and a con- 
verter. The gamma voltage generator is used for providing 
a plurality of first gamma voltages. Each of the first 
buffers is provided for receiving each first gamma volt- 
ages to generate a second gamma voltage. The converter 
is provided for receiving the second gamma voltages and 
the first display data to output the image driving signal 
according to the first display data to select one of the cor- 
responding second gamma voltages. The driving circuit 
has a structure similar to that of the driving circuit de- 
scribed above and therefore detail description thereof is 
not repeated. 



[0027] it j S preferable that the flat panel display includes, for ex- 
ample but not limited to, a liquid crystal display (LCD), an 
amorphous silicon LCD, a low temperature poly-silicon 
LCD, an organic light emitting diode display, or a reflec- 
tive LCD. More preferably, the reflective LCD includes, for 
example but not limited to, a liquid crystal on silicon 
(LCOS). 

[0028] Accordingly, in the present invention since a buffer is dis- 
posed at each gamma voltage output terminal of the 
gamma voltage generator, and therefore buffers need not 
be disposed at the source terminals as required in the 
prior art liquid crystal display. Therefore, the present in- 
vention can reduce the power consumption and heat gen- 
eration from the buffers. Moreover, the present invention 
also reduces the number of components in the driving cir- 
cuit device allowing further shrinkage in size and area of 
the driving circuit and reduces the cost. Because the need 
of a buffer for each source terminal can be avoided, and 
therefore when the number of source terminals increase 
with the increase of in the number of pixels, buffers for 
the source terminals are not required. Accordingly, the 
number of the components in the driving device can be 
significantly reduced allowing shrinkage in size and area 



of the driving circuit and also the cost thereof can be sig- 
nificantly reduced. 
[0029] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



